Nitrates for angina pectoris. A critical review of therapeutic efficacy and tolerance.
Nitrates are effective in the management of exertional angina pectoris primarily due to their peripheral effects i.e. venodilation and arterial dilation, and thereby reduction in myocardial oxygen demand. These drugs also improve collateral blood flow in ischemic areas and in some patients may increase coronary blood flow by modifying tonus in the conductive or conduit coronary vessels. Sublingual nitroglycerin is the most effective antianginal agent but its prophylactic use is limited by its short duration of action. Until recently, the efficacy of long-acting oral nitrates was seriously questioned. However, recent data suggests that when given acutely in adequate doses, oral nitrates, transcutaneous and buccal preparations of nitroglycerin all exert prolonged hemodynamic and antianginal effects. Development of tolerance to the circulatory and antianginal effects during chronic therapy, however, remains a concern. Published literature suggests that tolerance to the circulatory effects and to headaches develops rapidly during sustained therapy with long-acting nitrates. However, reports regarding the development of tolerance to the antianginal effects and reduction of ST segment depression remain conflicting. Partial tolerance to the antianginal effects has been well-documented during chronic therapy with isosorbide dinitrate. Duration of improvement in exercise tolerance during four times daily therapy with isosorbide dinitrate has been shown to be shortened compared to prolonged effects following acute therapy. Recent data suggests that given in high doses, beneficial effects of ST segment depression during exercise may also diminish during chronic therapy with long acting nitrates. Tolerance to antianginal and circulatory effects can be reversed by withholding long-acting nitrates for 24 to 36 hours. Furthermore, initial studies suggest that tolerance to antianginal effects during sustained therapy can be avoided by giving smaller but effective doses of ISDN (20 to 40 mg) twice a day rather than prescribing larger doses more frequently.